1 Quantitative estimate of spectral shape using fitting procedure
We introduced Eq. (1) in the main text following Ref. (S1) to give an objective and quantitative estimate of the spectral shape through the magnitude and broadening of the energy gap. A main difference from Ref. (S1) is that momentum-independent ∆ is used in our Eq.
(1) whereas momentum-dependent d-wave ∆(k) on a Fermi surface obtained using a tight binding model is used in Ref. (S1) . The fitting calculations with a momentum-dependent ∆(k) require extensive calculation resources, hundreds of processors in parallel according to
Ref. (S1) . We therefore performed fits with a simple momentum-independent ∆. (We performed 5-parameters fit, ∆, α, and c i (i=0, 1, 2) as expressed in Eq. (1), without assuming any band structure.) The quality of our fits is excellent (as described in the text) and the reason may be because the fit procedure is insensitive to the details of ∆ when the gap is broadened. As shown in Fig. S1 , plots of momentum-dependent and -independent functions become similar to each other as energy broadening increases. Thus our fitting scheme is not designed to, not does it, discriminate details of ∆(k). Fig. S1 : Plots of the extended Dynes function with a momentum-dependent (d-wave) ∆(k) (S1) and b momentum-independent (s-wave) ∆ demonstrating the effect of increasing the scattering rate (decreasing quasi-particle lifetime). The black, red, green, and blue lines represent α = 0, 0.05, 0.1, and 0.4, respectively, for both a and b.
Kivelson et al defined a traceless symmetric tensorial density Q ′ xx and Q ′ xy in Ref. (S2) to analyze nematic order in the local density of states N ,
Here we show that our definition of Q xx and Q xy in the text is related to this traceless symmetric tensorial density. Our Q xx and Q xy can be written as
where a x = (a 0 , 0), a y = (0, a 0 ), a ′
x, a 0 is distance between nearest neighbor copper atoms, and x-and y-axes are taken along the CuO bond directions. By using Taylor expansion, we get
Substitute these into Eqs. (S3) and (S4) to give
Therefore Fig. S2: a, b , c, R-maps of Ca 2−x Na x CuO 2 Cl 2 , x = 0.06, 0.08, and 0.12. The scan areas are 20 × 20 nm 2 for a and b, and 15 × 15 nm 2 for c. The voltages are 280 mV, 250 mV, and 150 mV, respectively. Each inset is Fourier transform of the main panel. The arrows indicate a peak of the atomic periodicity. d, Linecuts of the Fourier transforms taken in the direction to the atomic peak from the origin (the center of image). Each linecut is shifted vertically for clarity. Dotted lines are guides to the eye. The peak locations, ∼ 1/4 and 3/4 in the unit of 2π/a 0 , do not significantly depend on doping in the range studied. (a 0 is distance between nearest copper atoms.)
